Abstract Similar to same-age peers, perinatally HIV-infected (PHIV?) youth in the US are engaging in sex, including condomless sex. Understanding decisions about serostatus disclosure to sexual partners is important to domestic and global HIV prevention efforts, since large numbers of PHIV? children are entering adolescence and becoming sexually active. Using Social Action Theory (SAT) to inform variable selection, we examined correlates of disclosure among 98 PHIV? adolescents/young adults in New York City. Over half of these youth reported not disclosing to any casual partners (59 %) or to any partners when using condoms (55 %). In bivariate analyses, increased disclosure was associated with older age; being female; earlier age of learning one's serostatus; and increased STD knowledge, disclosure intentions, and parent-child communication. Multiple regression analyses revealed a strong fit with the SAT model. As with adults, disclosure to sexual partners is difficult for PHIV? youth and challenges prevention efforts. Effective interventions that help youth with disclosure decisions are needed to curb the epidemic.
Introduction
With advances in antiretroviral treatment (ART) and medical care, new perinatal HIV infections are increasingly rare in the United States (US). However, infants who acquired perinatal HIV-infection (PHIV?) earlier in the US epidemic are surviving into adolescence and young adulthood and becoming sexually active. Although some studies suggest that PHIV? youth may have delayed onset of sexual activity compared to the general population [1] , others indicate that some PHIV? youth may have early onset of sexual intercourse [2] . In addition, as they become older, PHIV? youth engage in sexual risk behaviors similar to their peers, including having sex without a condom and sex with multiple partners [2] [3] [4] [5] . Moreover, adolescents and young adults have particular difficulty with consistent adherence to medication regimens [6] [7] [8] [9] [10] . Thus, for PHIV? youth-who struggle with adherence in the context of life-long HIV infection-engaging in condomless sex may be associated with a significant risk of transmitting HIV, including drug resistant strains of the virus [5, 11] .
Understanding determinants of sexual risk behaviors in populations living with HIV has been key to creating specialized health programs and prevention interventions [12] [13] [14] . Among adults, disclosure of HIV status to partners is an important component of prevention [15, 16] and represents a critical moment in a romantic and/or sexual relationship that can foster further communication about safer sex and avoidance of risk behaviors. Disclosure by a person living with HIV (PLWHIV) may encourage a partner to undergo testing, use prevention strategies such as condoms and pre-exposure prophylaxis (PrEP), and engage in care/treatment if needed.
However, disclosure is also risky and carries a threat of rejection, humiliation, and even violence [17, 18] . Given the individual and societal attitudes towards HIV and the potential negative social repercussions of disclosure, particularly within the context of a sexual relationship [19] , it is a difficult and sensitive subject for PLWHIV. Young people, who are often focused on ''being normal'' and ''fitting in,'' may avoid disclosure altogether [20, 21] . Studies published to date have not systematically investigated how often, to whom, and in what situations PHIV? youth disclose their status to sexual partners, nor have they explored theoretically informed correlates of disclosure in this population. Three small (N = 12-55) existing investigations indicated that a number of PHIV? youth choose to not disclose. Proportions of youth reporting disclosing to at least one partner ranged from 68 % [22] to only 21 % [23] . Proportions reporting disclosing to first sexual partner [5] and to current partner [22] were low, 33 and 40 %, respectively. The finding that PHIV? youth were less than half as likely as behaviorally infected youth to have disclosed to someone (partners, friends, or family) [24] is particularly concerning given the higher likelihood of PHIV? youth having unsuppressed viral load [7] .
In the broader disclosure literature, a number of factors have been associated with disclosure. Sexual situation is one variable that has consistently been shown to affect disclosure to partners. For instance, behaviorally infected youth are less likely to disclose to casual partners than to steady partners [25, 26] and more likely to disclose when engaging in condomless sex than protected sex [25] . Among both behaviorally infected young adults and adult men who have sex with men, having fewer sexual partners is associated with more serostatus disclosure [20, 27] . Stigma has also been shown to strongly influence disclosure [28] . For instance, fear of stigma-related violence has been shown to be a major deterrent to disclosure among HIV? women in the US [17, 18] . Related, PHIV? teenagers and young adults have cited fear of rejection and misunderstanding of the cause of infection as reasons for nondisclosure [22, 29] . In a small qualitative study, some PHIV? teens reported that their HIV? caregivers encouraged them to keep their status a secret, perpetuating fears of stigmatization [30] . Studies both of behaviorally infected youth and of adults have found that disclosure increases with length of time since diagnosis [26, 27] , and learning one's status at an older age has been associated with an increased sense of secrecy and fear of rejection [22] . Finally, at the individual level, low self-efficacy and emotional distress predict nondisclosure in HIV? adults [31] . Yet, in one study, guilt about possible transmission was the most commonly reported reason for eventual disclosure among PHIV? adolescents [30] .
An evidence-based understanding of the scope of nondisclosure and the barriers to and facilitators of disclosure can inform both the ways practitioners work with PHIV? youth and interventions for this population. Yet, detailed quantitative explorations of these factors among PHIV? youth are missing from the literature. Using data from a large cohort study of PHIV? youth in New York City, Project CASAH, we examined (a) detailed individual reports of disclosure to sexual partners, including disclosure in various sexual situations and in relation to overall sexual history, and (b) potential correlates of disclosure among PHIV? youth. We used Social Action Theory (SAT), a theoretical model of health behavior [32] , to determine potential correlates of disclosure for analyses.
Theoretical models are helpful in understanding behavior. SAT posits that behavioral health outcomes are determined by three domains of influence. The Context in which behavior occurs can include internal contexts (e.g., age, gender, health and mental health status) and external contexts (e.g., culture, poverty, family illness/loss). Social-Regulation Processes, such as stigma and social support, inform decision-making, goal attainment, and attitudes and opinions, and influence behaviors. SelfRegulation Processes include individual capabilities and motivations such as cognitive function, knowledge of health outcomes, intentions to engage in behaviors, and future aspirations.
Although SAT has been used in multiple studies of behavioral health among both PLWHIV [33] [34] [35] and HIVaffected youth [1] , prior studies on disclosure have not typically used a theoretical framework. We modified SAT to guide the larger CASAH study [36] , and we now show how it can inform our understanding of disclosure and the development of intervention programs. SAT was used to identify a range of contextual, social-regulatory, and selfregulatory variables measured in Project CASAH that we predicted would positively influence serostatus disclosure to sexual partners. We hypothesized that the following variables would be associated with more disclosure to sexual partners ( Fig. 1): (1) Contextual factors: the internal context of (a) fewer mental health issues and the external contextual factors of (b) having an HIV-negative caregiver and (c) lacking a family history of HIV-related death.
Internal contexts of age, sex, race, and ethnicity were also examined. (2) Social regulatory factors: (a) more extensive parentchild communication about dating and sex, (b) earlier disclosure of youth's serostatus to youth by parents/clinicians, and (c) stigma, including both fewer stigma-related fears and less stigma-based social rejection. (3) Self-regulatory factors: (a) stronger cognitive function, (b) greater HIV-and STD-related knowledge, and (c) stronger disclosure intentions.
Methods

Participants
Data come from Project CASAH [37] , a longitudinal study investigating the mental health and risk behaviors of PHIV? and perinatally exposed but uninfected (PHIV-) youth as they age through adolescence and into young adulthood. questions about previous disclosure of HIV serostatus to sexual partners in each of four distinct situations: (1) to steady girlfriends/boyfriends, (2) to casual sexual partners (i.e., ''someone besides your steady girl/or boyfriend''), (3) when using condoms, and (4) when not using condoms. For each of these four sexual situations, youth were asked if they disclosed to none, some, most, or all of their past partners, scored as 0, 1, 2, and 3, respectively. They were also presented with the option to answer ''I haven't had sex.'' Only participants who answered at least one disclosure question with a response other than ''I haven't had sex'' were included in this analysis. We verified that all participants reported sexual activity by referencing separate responses on an audio computer-assisted self-interview (ACASI) sexual behavior survey. Disclosure in each of the four situations is presented separately for descriptive results (percentage of youth endorsing each category in each situation). For all subsequent statistical analyses (correlations, t-tests, and multiple regression), a composite score was calculated as the mean of the four individual disclosure items. The score had a theoretical range of 0-3, with a high score indicating higher levels of HIV disclosure. Cronbach's alpha for this scale was 0.938. Number of sexual partners was derived from questions from the Adolescent Sexual Behavior Assessment [39] , self-administered via ACASI. Youth reported separate values for lifetime number of partners with whom they had vaginal, anal, and oral sex. Number of lifetime vaginal sex partners was used in these analyses, as very few participants reported only oral or anal sex; the vast majority who endorsed oral or anal sex also endorsed vaginal sex. While slightly over half of these youth had four or fewer partners, some had dozens (17 reported having 12 or more partners), and three reported over 100 partners (250, 300, and 800). A log-transformation was applied to reduce the variability and skewness of the data, as has been done in previous studies of sexual behavior [40] .
Self-Regulatory Factors
Cognitive function was assessed using the interviewer-administered Peabody Picture Vocabulary Test (PPVT-IV), a well-validated test measuring receptive language skills and word recognition [41] . The PPVT has also been validated as a proxy for overall cognitive function [41, 42] . Based on participant ages and raw scores, standard scores were calculated and were the focus for these analyses.
HIV and STD-related knowledge were assessed using two interviewer-administered scales. The HIV knowledge scale, from a healthcare provider guide for helping HIV? youth transition to adulthood [43] Intentions to disclose were assessed with four questions as part of the self-administered CASAH Social Disclosure Interview. Participants were asked to select the response that ''describes the people you might talk to about your HIV'' across different sexual situations: with a casual partner, with a steady partner, when using condoms, and when not using condoms (example: ''If you were going to have sex with someone with a condom would you tell him or her that you were HIV-positive?''). There were four answer options, scored 0-3, ranging from ''Definitely Wouldn't'' to ''Definitely Would.'' Scores were calculated as the mean of the four items, with a possible range of 0-3. Alpha for this scale was 0.895.
Social Regulatory Factors
Parent-child communication was assessed using an adapted version of Miller's scale on sexuality and risk discussions [45] . Interviewers presented youth with 12 potential topics, including ''when to start dating'' and ''how to talk to a partner about using condoms.'' Youth reported whether (yes/no) they had ever discussed these facets of sexuality with their caregivers. A score was calculated as the count of the number of topics discussed (possible range 0-12). Note 7/10 of the original scale items were retained and five additional items were developed to more accurately reflect the needs and experiences of the PHIV? adolescents, including discussion of HIV with sexual partners.
Age of disclosure to youth was reported by caregivers and/or youth during a pre-interview eligibility/screening process at every interview point prior to and including the investigated time point, depending on the youth's age and living situation. During each interview, both caregivers and youth who had been disclosed to were asked how long it had been since the youth found out about his/her own status; caregiver answers were preferred when available. Age of disclosure was then calculated based on age at interview. This variable was dichotomized using two different ages, 10 and 13. A recent review of disclosure of HIV status to youth reported that medical providers recommended a median of age 10 for initiating HIV-centered discussions of health; it also concluded that various organizations recommend disclosing HIV to youth within the age range of 10-13 [46] . As there is no clear consensus regarding the ideal age of disclosure, we chose to look at the extremes of this range.
Stigma was assessed using the Social Impact Scale, a well-validated stigma measure in adults [47] . On a fourpoint Likert scale, participants reported to interviewers how much they agreed with statements regarding secrecy and fear related to their status (''I fear someone telling others about my HIV without my permission;'' ''I feel I need to keep my HIV a secret;'' and ''I do not feel I can be open with others about my HIV''). For these analyses, we examined the two scales that have been validated with adults as young as 18-Internalized Shame and Social Rejection. Two separate scores were calculated as the mean of the individual item scores for each scale (possible range: 1-4). Although the entirety of the Internalized Shame scale was administered, we modified it in analysis given poor item-total correlations in two of the five items. The three remaining items (listed above) reflect secrecy and fear related to HIV status; as such, we have renamed the subscale ''Stigma-Related Fear.'' Cronbach's alpha was 0.617. We refer to the Social Rejection scale (which was used as is) as Stigma-Based Social Rejection for clarity; Cronbach's alpha was 0.934.
Contextual Factors
Caregiver HIV status was collected from current and past caregiver interviews. Enrolled caregivers reported on HIV testing and results.
HIV/AIDS-related family death was reported by caregivers. Interviewers asked questions about all of the child's family members by type of relation (e.g., birth mother, birth father, non-birth parent, other types of relatives). If a caregiver indicated that a family member had died, s/he was asked if the death was HIV/AIDS-related. A dichotomous variable was calculated indicating whether there was a history of an HIV/AIDS-related family death. At the time point used for analysis, many youth were over age 18 years, and caregivers did not come in for the interview. Thus, we are missing data on 48 youth.
Mental health was measured using the interviewer-administered Youth Self Report (YSR, 11-18 years) and Adult Behavior Checklist (ABCL, C19 years)-Achenbach's older-age counterparts to the Child Behavior Checklist (CBCL)-which are well-validated and widely used symptom checklists of emotional and behavioral problems [48] . On a three-point scale, youth rated how ''true'' the items were in describing their behavior. Psychometric properties have been established for internalizing behavior (e.g., anxiety, withdrawal, depression) and externalizing behavior (e.g., aggression, delinquency) [48] , using standardized scores based on age and gender; for this analysis, both the internalizing and externalizing subscales were used and analyzed independently.
Age and gender were ascertained at enrollment, with age calculated according to date of birth and date of interview.
Race and ethnicity were reported to the interviewer by the youth, who selected from a list of racial and ethnic identities. The majority of youth were African American and/or Latino, reflecting the majority makeup of the pediatric HIV epidemic in NYC. For the purposes of analyses, race was coded as African American (yes or no), and ethnicity was coded as Hispanic/Latino (yes or no), given the small sample sizes for more specific ethnic categories (e.g., Puerto Rican, Dominican, Cuban, Mexican, etc.).
HIV RNA viral load (VL) was obtained from medical charts. Physicians and supporting staff were asked to report the three VL values collected closest to the interview date, and the value closest to and preceding the interview date was selected for analysis. Scores were dichotomized as either detectable or undetectable using \400 copies/mL as undetectable (the most consistent standard during the time of the study, across sites). VL data is presented to describe participants' health, but not included in analyses because we could not match it to times of disclosure or to sexual events.
Analysis
Data for descriptive analyses included frequencies/percentages and means/standard deviations for each of the investigated SAT variables, as well as frequencies/percentages for behavioral health outcomes-i.e., number of sexual partners and all four disclosure items (when using a condom, when not using a condom, with steady partners, and with casual partners). Using the mean summary scores across the four disclosure items, Pearson correlations were calculated to assess relationships between disclosure and continuous variables; T-tests were used to determine the relationships between disclosure and dichotomous variables. Multiple regression analyses were conducted to determine which independent variables had the strongest associations with disclosure in a multivariable model and to determine the amount of variance explained by the model. All variables with a significant bivariate association with disclosure (p \ 0.05) were included in the model. Analyses of variables with missing data simply excluded the missing participants from the particular analyses; these participants were included in other analyses involving variables for which they had valid data.
Results
Participant Characteristics
Data for this analysis come from the third Follow-Up interview (FU3; 2009-2014) with PHIV? youth who were aware of their status (97 % of PHIV? youth at FU3), had engaged in sexual behavior, and had completed the questionnaire on disclosure of serostatus to sexual partners. FU3 was the chosen time point primarily because of the older age range of the participants at the interview-14.5-25.7 years (M = 20.2, SD = 2.1), thus including more participants likely to be sexually active. FU3 was the most recent completed time point having all data cleaned. Of the 206 PHIV? youth enrolled in the study, 148 (72 %) completed the FU3 interview an average of 5-6 years after enrollment. Among these, 98 (66 %) were sexually active and provided responses to at least one of the disclosure questions. The 98 participants included in these analyses were significantly older at baseline than the 108 PHIV? participants who either were not sexually active at the time of interview or did not complete the interview (13.4 vs. 12.0; t = -4.86, df = 204, p \ 0.001), but they were comparable in terms of gender, race, and ethnicity. Data were available from 52 caregivers of the included youth.
The 98 youth included in these analyses were evenly split between males and females; 63 % identified as African American, and 48 % identified as Latino. At study enrollment, participants who contributed to these analyses had caregivers who were predominantly female (85 %), with a mean age of 50.3 (SD = 12.0) and some college education (56 %). Their race/ethnicity was similar to that of the youth (36 % Hispanic/Latino; 55 % Black/African American). Approximately a third (37 %) of the caregivers were the youth's biological parents, and 31 % were HIV?. Group characteristics (means and frequencies) for each of the investigated domains are presented in Table 1 .
Overall, youth demonstrated below-average cognitive function (PPVT M = 83.32, SD = 11.48) but reported internalizing and externalizing behavioral problems in the normative range (T-scores \65 or 70; M = 49.69, SD = 10.30 and M = 52.44, SD = 8.39, respectively). Although all participants included in these analyses were sexually active, their sexual experience varied widely (reported lifetime vaginal sex partners range: 0-800, median: 4). Only three boys and eight girls in this subset reported any kind of sex with same-sex partners. Among all youth reporting anal or oral sex, all but four reported vaginal sex.
Although they were all aware of their status, participants had been told at ages ranging from 3.4 to 16 years (M = 10.7, SD = 2.9). VL data were available at FU3 for 84 out of 98 youth (86 %). Data were missing for youth who were not engaged in care in the past year, had begun seeing a physician at a different clinic, or had charts that were unavailable. Of participants with VL data, 51 % had a detectable viral load around the time of the interview (M = 3.40 months before day of interview, SD = 6.06 months).
Patterns of Disclosure to Partners (Table 2)
Disclosure to past sexual partners varied significantly by partner type and by whether or not a condom was used. A higher proportion of respondents (59 %) reported disclosing to none of their casual sex partners than to none of their steady partners (37 %; McNemar test p B 0.001) and to none of their partners when a condom was used (55 %) than when sex was condomless (45 %, p = 0.007). Similarly, more participants reported disclosing to all or most of their partners when having sex without a condom (40 %) than when having sex with a condom (29 %, p = 0.001) and when having sex with steady partners (38 %) than when having sex with casual partners (29 %, p = 0.021). Although we did not ask about disclosure with or without a condom for each partner type, condom use was less common with a boy/girlfriend than with other partners at last reported vaginal sex occasion (82 vs. 94 %); however, the difference was not statistically different (p = 0.115).
Associations of Social Action Theory Domains with Disclosure
Other Behavioral Health Outcomes Number of lifetime vaginal sexual partners was not associated with disclosure in bivariate analyses (Table 3) . (Table 3) Two self-regulatory factors were significantly and positively correlated with disclosure to more partners. Intentions to disclose to future partners was the factor most strongly correlated with previous disclosure practices (r = 0.75, p \ 0.001). Youth who had higher scores in STD-related knowledge were also more likely to have disclosed (r = 0.21, p = 0.041). Neither HIV-related knowledge nor youth cognitive function was significantly correlated with disclosure.
Self-Regulatory Factors
Social Regulatory Factors
Several social regulatory factors appear to be related to disclosure. More extensive parent-child communication about sex and dating (Table 3) positively correlated with youth disclosure to more partners. In terms of age of learning one's serostatus (Table 4) , a significant mean difference was found using the age cutoff of 13 years, t(96) = 2.64, p = 0.01, with those told before age 13 reporting disclosure to more partners. Those who were told their status before age 10 did not have significantly different disclosure-to-partner rates from those who were told at 10 years or older. Neither stigma-related fear nor stigmabased social rejection was associated with disclosure to partners (Table 3) .
Contextual Factors
Age and sex were each associated with disclosure practices. Older participants were more likely to disclose to more sexual partners, r = 0.24, p = 0.02 (Table 3) , and females disclosed to more of their partners than did males, t(93) = -2.24, p = 0.03 (Table 4) . While race was not significantly associated with disclosure (Table 4) , Latino ethnicity approached significance, with Latino youth reporting disclosure to more sexual partners than nonLatino youth, t(96) = -1.96, p = 0.053. Internalizing and externalizing behavioral problems, caregiver HIV status, and a family history of AIDS-related death were not associated with disclosure rates (Table 4) . Table 5 shows the results of a multiple regression analysis including all independent variables with a significant bivariate association with disclosure. Two variables were significant in this model: disclosure intentions (b = 0.86, SE = 0.09, p \ 0.001) and learning one's status before age 13 (b = -0.37, SE = 0.18, p = 0.044). The total R 2 for the model was 0.609, indicating that 60.9 % of the variance of disclosure was explained by the above model.
Multivariable Associations with Disclosure
Discussion Disclosure Patterns
In one of the first quantitative analyses of patterns and correlates of HIV serostatus disclosure by PHIV? adolescents and young adults to their sexual partners, we documented a number of important findings, many of which have also been described among behaviorally infected youth and adults [25] [26] [27] [28] 49] . Similar to same-age peers [3] , PHIV? youth are having sex with and without condoms and both within and outside of committed relationships. As predicted, we found that many of these sexually active adolescents and young adults are not disclosing their status to any of their partners, especially when those partners are casual-i.e., not a steady girl/boyfriend. Although disclosure is more common when condoms are not being used, it is noteworthy that only 40 % of participants reported disclosing to all or most of their partners, and almost half (45 %) report disclosing to no partners when having unprotected sex. As more than half of the youth in our sample had detectable viremia around the time of the interview, these findings point to the need for interventions to help youth navigate decisions about disclosure, promote open discussions of sexual health, and, thus, prevent further HIV transmission. To our knowledge, few, if any, evidence-based disclosure interventions have been published for this population [50] . Some explanations for our findings on disclosure patterns emerge from previous qualitative work among PHIV? youth [22, 30] as well as behaviorally infected adolescents and adults [25, 26, 49] . With a steady partner, established dynamics of closeness and trust may reduce fears of rejection [22] and, thus, lead to disclosure. Discussing sensitive issues with a close partner may be facilitated by expectations of empathy, commitment, and more in-depth communication, leading to opportunities for questions and support. The observed higher rates of disclosure during sex without condoms may stem from a sense of responsibility related to the heightened risk of transmission. Indeed, in a qualitative study, youth cited their ''conscience'' as leading them to disclose more in the situation of condomless sex [30] . Our findings support the premise that youth are considering the consequences of risky behavior, even if they are not always able to engage in sex with a condom. Guilt may also contribute to disclosure to steady partners, as the infected youth might feel a stronger bond and sense of responsibility in a committed relationship. However, the higher disclosure rates in these two situations (unprotected sex and steady partnership) may also be explained in part by the possibility that monogamous partners refrain from condom use more frequently, resulting in overlap between these two categories. More in-depth investigation of this intersection could be beneficial.
Sexual situations in which participants disclosed to fewer partners-sex with a condom and sex with a casual partner-might be explained by these same dynamics. For sex with a condom, there is less risk of transmission, and responsibility or guilt may not be as pressing a factor, leading to non-disclosure. Also, fear of rejection and lack of trust might be much stronger with a casual partner whom the youth does not know well. In fact, in qualitative interviews, PHIV? youth have categorized disclosure to casual partners as more emotionally/socially risky [22] . In our analyses, however, social rejection and stigma-related fear were not significantly correlated with disclosure. Moreover, our participants did not report high rates of social rejection, which might account for the lack of association. However, Project CASAH participants routinely expressed having difficulty with the scale used to assess social rejection, explaining that they had not disclosed their status to any of the people cited in the questions (teachers, friends, etc.) and, therefore, had not experienced the social rejection. Yet, that did not mean they were not afraid of being rejected, as there were still youth in this study who reported fear of others knowing their status. Further exploration of how to best measure perceptions and experiences of stigma in this population and others who have kept their HIV a secret is warranted.
Although scenarios in which disclosure is lowest pose the greatest prevention challenges, it is important to help young people make decisions about disclosure in a range of sexual situations in order to promote sexual health and prevent further HIV transmission. Providing youth with fundamental knowledge of disclosure and its potential benefits and possible negative consequences in a range of sexual situations may be critical to helping them think through decisions prior to the moment of sex. Youth's relationships may not be well planned and may change frequently, as might their use of condoms within a particular relationship (for example, condoms are initially used and then abandoned). In one qualitative study of Canadian PHIV? adolescents, participants described transitioning into condomless sex unexpectedly, in ''the heat of the moment,'' and worrying about the resulting risk of transmission [29] . Waiting to disclose until this moment or turning point in a relationship could potentially have damaging emotional consequences for the infected individual as well as his or her partner.
SAT and Disclosure
To our knowledge, this is the first study to investigate systematically theoretically informed factors (self-regulatory, social regulatory, and contextual) associated with disclosure/nondisclosure in older PHIV? youth. Multiple regression analyses revealed a strong model fit, suggesting that SAT is an effective mode through which to understand disclosure. As all three SAT domains yielded significance in bivariate analyses and two domains contributed to significance in the multiple regression analysis, a holistic approach to future work concerning disclosure is warranted.
We found a number of significant relationships across the SAT domains that have bearing on clinical approaches to working with this population. First, the self-regulatory factors of strong intentions to disclose and better STD and pregnancy-related knowledge were significantly correlated with increased disclosure to partners. Disclosure intention was the most strongly correlated of these variables, revealing a consistency of planned action (e.g., those who had already disclosed strongly intended to do so with future AIDS Behav (2017) 21:129-140 137 partners) and a strong relationship between intentionality and behavior. Although our data do not speak to causation, those who better understood the health consequences of risky sexual behavior (most importantly, modes of transmission) were also more likely to disclose their HIV status to their partners. The success of numerous sexual healthbased HIV educational interventions around the world in lowering sexual risk behaviors [51] suggests that understanding the consequences of various actions-as well as protective options to reduce poor health outcomes-can facilitate safer sexual choices in perinatally-infected populations, which could include disclosing to sexual partners. For PHIV? youth, a focus on general sexual health education might be just as important as HIV education.
Helping to shape and reinforce these self-regulatory factors are the significant social regulatory factors of parentchild communication regarding sex/dating and serostatus disclosure to the youth. Parental communication is associated with reduced youth sexual risk behavior as well as increased condom use and discussions of safer sex with partners [52] [53] [54] . Parent-youth communication about these topics may introduce the youth to the idea of having intimate, sensitive, or even uncomfortable conversations about sex and HIV status. Therefore, PHIV? youth who communicate with their parents about sex and dating may be at an advantage in terms of future disclosure to sexual partners. Our findings also suggest that open discussions about a child's HIV should occur sooner rather than later, as those youth who were told of their own status earlier disclosed it to more sexual partners, perhaps reflecting greater comfort in talking about their own HIV. In a prior analysis CASAH conducted when the youth were younger, PHIV? youth who knew their status for longer reported stronger disclosure intentions [55] , and our current results suggest that reports of intentions and behavior are strongly correlated. This holds great clinical significance for PHIV? youth under 13 years of age, particularly in countries where there are still high rates of perinatal infection and, therefore, younger perinatally infected populations [56] . Furthermore, those who were told their HIV status at an older age may benefit from targeted help in combating the emotional effects of having had their diagnosis kept from them for so long.
Two internal contextual factors were significantly associated with disclosure-males and younger participants appeared to be at higher risk for less disclosure. A meta-analysis of over 200 studies on self-disclosure found that, overall, women are more likely than men to self-disclose to others [57] . This is particularly interesting in the context of HIV, given women's perceived risk of violence and aggression in response to disclosure. The aforementioned meta-analysis speculated that men may conform to gender-based sexual identities that emphasize strength and de-emphasize vulnerability [57] . We attribute the agerelated finding to maturity level and perhaps increased comfort surrounding sexual relationships in general, though this warrants further investigation. Overall, our findings suggest that discussions about disclosure that begin in or prior to early adolescence may be critical, and boys may need special focus.
Limitations
This study has a number of limitations. First, our analysis was cross-sectional, limiting statements about causal priority of study variables. Second, disclosure is a dynamic process that changes over time and context, and research is needed on how disclosure to partners changes across time, in particular as it relates to the SAT factors we found to be important. Third, we were not able to examine disclosure by partner type and condom use simultaneously, and a more nuanced and relevant understanding of disclosure to a given partner type in the context of protected or unprotected sex will be important for interventions. Same-sex partnerships were also excluded from our analyses-given how few were reported at this age period-and deserve further attention. Sample size and the already large CASAH battery further limited our ability to look at cultural variables, an important component of SAT's contextual domain, in a more detailed fashion.
Although our sample was larger than those of many other PHIV? disclosure studies, a larger sample size could add more weight to our findings. Our age range was quite large (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) , and a larger sample size would allow us to further investigate how age might be related to disclosure to partners. The age range at Project CASAH's baseline interview was large in order to obtain a sufficient sample size at baseline. The sample used for analysis ideally would have been slightly older, and we can further investigate these phenomena as this cohort ages; as previously explained, due to data collection timing and sample size, FU3 data was the most appropriate choice at this point in time. Finally, our sample was clinic-based as well as exclusively from New York City and, therefore, might not reflect all PHIV? adolescents and young adults in the US. In turn, PHIV? youth in the US may differ in important ways from PHIV? youth in other countries and from behaviorally infected youth. Thus, studies examining these variables in other populations of infected young people are warranted.
Conclusion
Our data indicate that disclosure of HIV status to sexual partners may be difficult for young people who have grown up with HIV. Developing effective strategies to help young people make decisions about how, when, and to whom to disclose their HIV status is important for prevention of further HIV transmission, as well as for sexual health more generally. For example, creating interventions that (a) provide youth with information about sexual relationships, communication, HIV and STI transmission, and pregnancy as well as (b) help them think about and plan how to navigate disclosure decisions in advance (e.g., by supporting intentions to disclose to partners, while evaluating issues around safety and emotional wellbeing) may be important areas for future research with PHIV? youth and young adults. With a more nuanced understanding of disclosure to sexual partners, we can help PHIV? youth engage in healthy, communicative sexual relationships, giving all parties involved the tools to make safe and thoughtful choices regarding their own health and the health of others.
